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The Seawalls Falls Electric Power Plant. 


The desirability of designing each electric plant to con- 
form to the physical conditions existing in each case is 
strikingly illustrated in the new power plant at Sewalls Falls, 
N. H., which is being installed by the Concord Electric Light 
and Power Company. The plant consists of two units, each 
having a capacity of 500 kilowatts, and consist of vertical 
shaft, three-phase alternators, directly driven by turbines so 
designed that they may be operated under widely varying 
heads of water, depending upon the flood condition of the 
river at different periods of the year. Current is delivered 
from these alternators at 2,600 volts, 60 cycles, and is utilized 
for lighting service in connection with other stations of the 
company. Notwithstanding the variation of head referred 
to, it was necessary to install these machines so that they 
would operate at practically a constant speed and at high 
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gross efficiency, even under varying conditions of load and 
head. 

The head of water available is low, being at the maximum 
only 16 feet. During periods of flood this head is reduced to 
12 feet. In order to meet these abnormal conditions the 
two 900 horsepower water wheels each have three sets of 
runners and gates. Each wheel consisting of the three sets 
are arranged on a vertical shaft, one above the other and gen- 
erate the required power with 620 cubic feet of water per 
second under the maximum head of 16 feet. When the water 
pressure is reduced to an effective head of 12 feet the wheel 
develops 625 horsepower, requiring 650 cubic feet of water 
per second. 

Each of the turbines is designed to give 80 per cent of 
their full power with three-quarter gate opening. When the 
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gate is fully opened they will generate 25 per cent more than 
their full rated capacity, while with half gate opening they 
give 75 per cent of their full power, the speed at all times 
being constant at 100 revolutions per minute. 


Draft tubes are provided connecting the tail race with all 
three sets of runners in order to obtain the full energy of 
the water due to the actual head, regardless of the position 
of each wheel on the shaft. A single large tube serves to 
carry the water away from the two upper runners, while a 
smaller separate tube is provided for each of the lower run- 
ners of the wheels. 








These water wheels are of the Francis central discharge 
type, and all three runners of each wheel are of the same 
size and also of the same capacity and form, but they are so 
designed as not to all discharge in the same manner. The 
middle runner, for instance, discharges upward while the 
upper and lower runners both discharge downwards, so that 
the two upper runners are practically balanced-from their re- 
actions, while the lower runner tends to lift the weight of 
the revolving parts of the wheel and the revolving field of 
the alternator. In this manner the water wheels together 
carry about one-third of the total weight of the rotating 
parts. 

Each of the alternators has 72 poles and operate at 100 
revolutions per minute, giving a frequency of 60 cycles per 
second. An excellent illustration of one of these alternators 
is shown in Figure 1. 

The water wheel governors are the self-containing, oil 
pressure, hydraulic type, and are located on the generator 
floor. These governors are so designed as to allow a varia- 
tion of speed of not to exceed 2 per cent when the load is 
varied 25 per cent, the change of speed requiring but 1.5 sec- 
onds; with a variation of load of 50 per cent the speed will 
not change more than 4 per cent in a period of 2 seconds. 
With a variation from no load to full load or 100 per cent 
the speed varies not more than 8 per cent in a period of 
time equal to 3 seconds; and not over 6 per cent in 2% sec- 
onds, if the variation of load does not exceed 75 per cent in 
the latter case. 

The rotating fields of the alternators are directly coupled 
to the shafts of the turbine, thereby forming the upper part 
of the unit as a whole. As above indicated, practically the 
entire weight of the rotating fields is carried by the thrust 
bearings and the upper thrust of the: lower runners. 

The armature and stationary portion of the alternator are 
mounted directly above the turbines on the power station 
floor, the entire stationary part of the generator being sup- 
ported on a cast iron ring bolted directly to the concrete 
foundations. 

Motor-generator sets are provided for exciting the large 
alternators, 75 horsepower induction motors being used, 
which are directly coupled to the direct current exciters, each 
of which has a capacity of 45 kilowatts. These motor-gen- 
erator exciter sets operate at a speed of 680 revolutions per 
minute, the induction motors being directly connected to the 
bus bars in the power station, which are 2,600 volt, 60 
cycle, three-phase. 

The interesting feature of the entire plant is in connection 
with the turbine installation, which is so designed with the 
three runners as to supply the necessary power under a 
practically constant speed, notwithstanding the variable head, 
which at times of flood decreases in a very short time from 
the full maximum head of 16 feet to the minimum of 12 feet. 

The details of the turbines are well shown in Figures 2 
and 3. 

The entire installation was furnished by the Allis- 
Chalmers Company, the electrical machinery being of the 
Bullock type and the water wheel similar to those generally 
supplied under such circumstances by the above company. 


Vancouver, B. C.—Boyd & Clendening have been 
awarded the contract for two miles of construction work on 
the Kettle Valley line. 


Troy, Mont.—The Great Northern Railway will double 
the capacity of the yards at this place. 


Tacoma, Wash.—Articles of incorporation were filed by 
J. C. Donnelly and Arvid Rydstrom for the Southern Ex- 
tension Railway Co., which proposes to build a railroad 
from a point on the south bank of the Columbia river, near 
the mouth of the Deschutes river, to a point near Madras, 
thence to Bend, Or., with a branch line to Prineville, Or. 
The capitalization is $1,250,000. 
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Single-Phase Railway Motors and Methods 
of Controlling Them.* 


Many papers have been read before the various technical 
societies, and articles have appeared in the technical press, 
on the subject of single-phase motors, treating of design, 
performance, and methods of controlling them, but it is 
intended in this paper to treat more particularly of a system 
with which the writer has had considerable experience dur- 
ing the early stage of its development and later application 
to commercial extent in electrification of railways, where it 
has proven successful, and it is hoped the paper will prove of 
interest and the information be of benefit to all engineers, 
and especially those associated with railway work. 


MOTORS. 


At the present time two types of single-phase commuta- 
tor motor, having characteristics suited for railway require- 
ments, have been developed and successfully manufactured 
on a commercial scale, viz., the plain series motor, having 
the magnetizing coils on the field, and the series motor in 
which the exciting current is obtained from the armature 
by means of extra brushes placed midway between the 
main brushes. 

The plain series motor has been referred to, in gen- 
eral, as the series motor, and the series motor with the ex- 
citation obtained from the armature as the repulsion motor; 
and, in order to avoid confusion, this nomenclature will be 
adhered to in this paper. 

Both types of motor were designed and built in America, 
and after prolonged tests and careful study the series motor 
was adopted as giving better results and having characteris- 
tics more suited for general traction purposes. On the Con- 
tinent, where the railway conditions differ from those in 
America, both types of motor are equally successful, judging 
by the coutracts executed and in hand by the advocates of 
each type. 

In the series motor a winding is distributed over the 
face of the poles, the flux from which neutralizes the flux set 
up within the armature and thus annuls the induced voltage 
which would otherwise exist between the armature coils 
when passing the plane of commutation. The relation be- 
tween the active fluxes may be seen, in convention, by re- 
ferring to Fig. 1. 
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Fic. 1.—Single-phase Series Motor with Forced Neutralising Winding and shbwing 
Normal Distribution of Magnetic Fluxes 
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In Fig. 1 it may be noticed that the neutralizing winding 
is in series with the armature and field windings, and may 
be considered as part and parcel of the armature winding, 
since the flow of current in the two must always bear a defi- 


*A paper read before the British Institution of Eectrical En- 
gineers by T. H. Schoepf. 
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nite relation to each other, no matter which direction the 
armature may rotate. This arrangement of the windings is 
called forced neutralization in contradistinction to induced 
neutralization as shown in Fig. 2. 

The relation between the armature and neutralizing 
windings depends upon the pole pitch and number of arma- 
ture slots. 

The armature of a series motor is little different in ap- 
pearance to that for a continuous-current motor. The wind- 
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Fic. 2.—Single-phase Series Motor with Induced Neutralising Winding and showing 
Normal Distribution of Magnetic Fluxes. 


ing is provided with high resistance leads connected between 
the coils and the commutator segments in such a manner as 
to come into action only when any coil is passing the com- 
mutating plane. 

The series motor is wound for 250 volts across the ter- 
minals, which has the advantages of high insulation and less 
liability of breakdown. This will appeal to those who have 
had the responsibilities of the operation of tramway and rail- 
way motors at 600 volts or even higher voltages. 

The trolley voltage is lowered to that required at the 
motor by an auto-transformer mounted upon the car, which 
permits of great flexibility in adapting the system to the di- 
verse conditions met with in general traction schemes. This 
system may be applied to any scheme and any trolley voltage 
(within practicable limits) by simply winding .and insulating 
the auto-transformer according to requirements. 

As an instance of the practicable application of such 
flexibility, we may consider the equipments supplied to the 
Indianapolis and Cincinnati Traction Company. These equip- 
ments operate in the town of Rushville, where the trolley 
voltage is not permitted to exceed 550 volts alternating cur- 
rent, and on the long section between Rushville and Indian- 
apolis, where the railway is built upon private right of way, 
the trolley voltage is 3300 volts alternating current; in the 
city of Indianapolis they operate on the existing tram lines 
at 550 volts continuous current. When passing from one 
section to another the re-grouping of transformer connec- 
tions to give the desired voltage on the motors is effected, 
while the train is running at top speed, by a change-over 
switch. The change-over switch is under the control of the 
driver, operated by manipulating the master controller. The 
writer has seen this change-over effected at a speed of 50 
miles per hour. 

Another instance is a locomotive equipment supplied to 
the Swedish State Railways for working a suburban service 
where the connectors from the auto-transformer are ar- 
ranged for trolley pressure ranging from 3000 to 20,000 volts. 

The repulsion motor may have its field winding grouped 
for about 6600, which is the practical limit of safe voltage on 
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Following is the result of a test 
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Fic. 6.—Characteristic Curves of a. Westinghouse 250-H.P. Single-phase 
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should be given to the relation between full load, synchronous, 
The capacity of the single-phase motor to accelerate a 
train has been freely discussed, but there still seems to be 


and free-running speeds, as this relation is the basis on which 
doubt in the minds of some as to the starting torque which 
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However, a given motor must have its 
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which the writer made on a series motor with normal full- 
load torque of 680 pounds: 

The motor was fitted with a Prony brake, and when 
supplied with power at 173 volts across the motor terminals 
the armature developed a torque of 850 pounds, which is 25 
per cent. above the normal full-load torque, this limit rarely 
being approached in actual practice on electric railways. It 
may be of interest to know that the test was carried further, 
and a torque of about 1000 pounds noted, but the scales were 
so sensitive that these readings could not be obtained accu- 
rately. 

The capacity of the single-phase motor to fill the varying 
conditions to be met with on main line railways has been 
discussed at length, and a few remarks on this may be of 
interest. In the earlier single-phase motors the armature 
speeds were rather high, the normal full-load armature speed 
of a 150-horsepower series motor being 930 revolutions per 
minute (see Fig. 3), which made it more suited for long runs 
with few stops and speeds of 60 miles an hour. These are the 
characteristics of the motor with which the locomotive was 
equipped and referred to before as supplied to Swedish State 
Railways. 

For suburban work with frequent stops and short runs, 
demanding a high rate of acceleration and high-schedule 
speeds, but not high free running speeds, a 150-horsepower 
series motor has been developed with the normal full-load ar- 
mature speed of 535 revolutions per minute, the characteristic 
curves of which may be seen in Fig. 4. 

For goods working a motor is required developing very 
great torque with high power factors and efficiencies at low 
speeds. The characteristic curves of such a motor are shown 
in Fig. 5. It may be mentioned that the continuous capacity 
of this motor is 140-horsepower, which you will find, by refer- 
ence to the curves, corresponds with 600 amperes at the full 
pressure of 230 volts alternating current and a power factor 
of 9o per cent. 

The characteristic curves of a 250-horsepower motor de- 
veloped for the same class‘of service are shown in Fig. 6, 
and you may be interested to know that the large locomotive, 
the operation of which was demonstrated to the International 
Railway Congress last May (16, 1905) was equipped with 
six (6) of these motors. 


CONTROL. 


The ideal method of voltage variation in the supply of 
power to a single-phase motor is by means of an induction 
regulator, which provides a uniformly increasing voltage with- 
out interruption to the supply. 

At starting the voltage of the regulator is directly op- 
posed to that of the auto-transformer. (See Fig. 7.) 


TROLLEY 


INouUCTION RECULATOR 








Main 
AUTO TRANS FORMER To Morors 
Fic. 7.—Arrangement of Auto Transformer and Induction Regulator. Starting Position. 


The secondary is rotated at a predetermined rate 
through an arc of 180 degrees. The opposing voltage grad- 
ually becomes less until at 90 degrees it is nil. (See Fig. 8.) 

When rotated through the second quadrant the regulator 
voltage is gradually increased and added to that of the auto- 





transformer until a position is reached diametrically opposed 
to that at starting, when full voltage is applied to the motors. 
This is the running position. 

There are, however, objectionable features in the induc- 
tion regulator. It introduces an additional reactance in the 
circuit, and therefore materially lowers the power factor of 
the system. During the period of acceleration, when the sec- 


ondary is being rotated, the regulator vibrates and “hums” 


loudly, and the torque varies so that it is difficult to maintain 
uniform rotation. 

The simplicity of the controlling apparatus for single- 
phase motors used on trains, having in their make-up more 
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Pic. .8.—Arrangement of Auto Transformer and Induction Regulator. Position at 90° from the Start. 


than one motor coach, is a subject which seems to occasion 
confusion in the minds of many who are not closely in 
touch with the operation of this apparatus. 

The grouping of apparatus and electrical connections for 
a motor coach equipped with four (4) 100 horsepower series 
motors and arranged for multiple unit control is shown in 
Fig. 7; in this diagram it may be seen that any number of 
similar motor coach equipments may be controlled by the 
manipulation of a single master controller situated at any 
point in the train and electrically connected to the multiple 
control train line. 

In this system of control the-current is interrupted in 
the low-tension circuit, and a fuse only is necessary in the 
high-tension circuit, this being placed as near as possible to 
the current collector. 

The power necessary for the auxiliary multiple control 
circuits is supplied at a pressure of 50 volts and obtained 
from a tap at the low-tension side of the auto-transformer. 
This power, through the manipulation of the master con- 
troller, is utilized to energize the operating magnets. The 
movement of the operating magnet armatures actuates the 
needle valves which regulate the admission and exhaust of 
the compressed air which works the unit switches. 

It will be seen (by reference to Fig. 7) that there are six 
unit switches all contained in one case, but arranged in two 
groups of three switches each. The moving arms of the 
switches, in alphabetical progression, are connected to the 
taps from the auto-transformer, through the range of 160 
volts, 180 volts, 200 volts, 220 volts, 240 volts, and 280 volts. 
The stationary contacts of the switches in each group of three 
are connected to a common omnibus line; these two omnibus 
lines are connected to the opposite ends of a preventive coil, 
the middle point of which is connected with the reverser 
and thence with the motors. 

The preventive coil is proportioned so that, with dif- 
ferent voltages applied to the ends, the meam is applied to 
the motors. 

Grouping of the switches and the motor voltages for 
each position of the master controller is given in Fig. 8. 

A series transformer is inserted in the high-tension cir- 
cuit, and its secondary is connected to the operating coil of 
an overload relay. The relay interrupts the circuits of the 
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Fic. 9.—Wiring Diagram for a Motor Coach equipped with Single-phase Series Motors and Electro-pneumatic 
Multiple-unit Control System. 


operating magnets when the current passing through the pri- 
mary of the series transformer exceeds a_ predetermined 
value. The relay is provided with a holding coil, which 
prevents the switches being closed, once they have opened 
an overload, until the master controller is returned to the 
neutral or “off” position. 

The operating magnets for actuating the needle valves 
are provided with laminated cores, since they are energized 
by alternating current. 

The unit switches have to interrupt the motor currents 
when it is necessary to shut off power from the motors, and 
they are provided with powerful magnetic blow-out, since 
these currents are large. The core of the magnetic circuit is 
built up of laminations. 

Special attention may be called to the magnet which is 
marked “Magnet for Brake Valve.” This is so interconnected 
with the master controller and driver’s brake valve that the 
power will be shut off from the motors and the brake ap- 
plied throughout the train should the driver remove his 
hand from the master controller for any reason. Both of 
these actions are effected simultaneously. 

For tramcar equipments it is necessary that the con- 
trollers be operated by hand. Such controllers have been 
developed for operating series motors, and the diagram of 
the electrical connections is shown in Fig. 9. This controller 
is of the rotating drum type, having stationary fingers, and 
a little different from an ordinary tramcar controller for con- 
tinuous current. 

In order to prevent sparking and burning of the con- 
troller contacts. a preventive coil and preventive resistance 
are used; the relation between the various pieces of ap- 
paratus for any notch of the controller may be seen in 
Fig. 10. 

When the controller drum is rotated from one notch to 
the next, one leg of the circuit is interrupted. In Fig. 11 
this transition is shown, and it may be noted that only a 





small current passes through the preventive coil; the main 
volume of current for the motor passes through the preven- 
tive resistance. 

When the controller is on the last notch, or full running 
position, the preventive resistance is disconnected from the 
circuit. 


DISCUSSION. 


Mr. S. L. Pearce (Chairman): I would. be very glad if 
Mr. Schoepf would enlarge on the points of difference be- 
tween the straight series single-phase motors and repulsion 
motors for the main line working and their relative advant- 
ages and disadvantages. The fact that the engineers of both 
the General Electric Company of America and the Westing- 
house Company favor the former for railway work is rather 
noticeable as against the Continental firms’ advocacy of the 
latter. It would be interesting to the meeting to know of 
any of the technical considerations which induced the en- 
gineers for the London, Brighton & South Coast Railway to 
adopt the Winter-Eichberg system of single-phase motors. 

Mr. W. Cramp: To those who, like myself, have had the 
opportunity of seeing the single-phase locomotive at Old 
Trafford, the paper is especially interesting. For in this 
equipment one is struck by the perfect control, all operated 
from a tiny box on the dashboard, not one quarter the size 
of the ordinary tramcar controller. The beautiful way in 
which the electro-pneumatic switches close in proper order, 
and the absolutely perfect commutation under most trying 
conditions, are points which appeal to any one acquainted 
with traction problems. While we are all much indebted to 
Mr. Schoepf for his paper upon this ingenious series-motor 
equipment, I think the author is not quite fair to other types 
of single-phase commutator motor. I classify the various 
types of single-phase commutator motors as follows: (A) 
1. Plain series. 2. Neutralized series (Westinghouse, Finzi, 
etc.). 3. Compensated series (Eichberg). (B) 1. Plain re- 
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Fic. 10.—Diagram showing relative Electrical Connections between Auto Transformer and Preventive Coil 
and Voltages applied to Motors for the scveral Positions of Master Controller. 


pulsion. 2. Neutralized repulsion. 3. Compensated repulsion 
(Latour). In this classification “(B) 1” is the original re- 
pulsion motor consisting of laminated alternating-current 
field with direct-current type armature and commutator, the 
brushes being short-circuited and set at an angle to the main 
field. Thus the excitation is not provided by the armature. 
The motor “(B) 2” can fairly lay claim to the advantages 
of both series and repulsion type. Now in comparing these 
various motors we have to consider six points—viz.: (1) 
Torque, (2) efficiency, (3) power factor, (4) starting condi- 
tions, (5) commutation, and (6) frequency. Taking these 
points in order, all the motors have the same torque charac- 
teristics, and in respect to torque per ampere they are about 
equal. With regard to efficiency, the compensated and neu- 
tralized motors are usually slightly less efficient than other 
forms by the loss in their extra windings. The power factor 
of the repulsion motor is not quite so good as that of the 
straight series motor, but, of course, compensated motors are 
the best in this respect. At starting, the repulsion motor is 
quite as good as its rival, possessing excellent torque and ac- 
celerating smoothly and well; but it is in commutation that 
the series motor scores, as salient poles can be used, while 
a small air-gap and a resultant practically rotating field are 
essential for the repulsion motor. Lastly, for different fre- 
quencies the repulsion motor is far better, since for anything 
like reasonable efficiency at full load the series motor has to 
run well above synchronism, while the repulsion motor only 
runs at about three-quarters synchronous speed. Thus re- 
pulsion motors can be built for frequencies of 40 cycles per 
second, in which case series motors are almost out of the 
question. This is of special importance in England, where 
we may -wish to use alternate-current commutator motors in 
connection with ordinary lighting circuits. Coming now to 
the matter of control, almost any system suitable for one type 
of motor is suitable for the others; but we have a choice of 
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FiG. 11.— Diagram showing Connections between Electrical Apparatus on the Tram Cars of ghe Long Island Railway 
F Company. . Equipment consisting of two 50-H.P. Motors and Hand Controllers. 
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Fic. 12.—Diagram showing Distribution of Current with Controller in Second Position. 


systems with repulsion motors that does not exist with series 
machines. For we may effect the control by rotor resist- 
ances, as is done in the Schuler motor and the ordinary in- 
duction motor. It is this which enables us to put a high 
voltage on the stator and get rid of the bulky transformer. I 
do not understand Mr. Schoepf’s statement that a given re- 
pulsion motor must have its field winding adapted to one 
voltage. What is the objection to grouping a multipolar 
field in series or parallel for different pressures? I should 
like to call attention to the use of the “preventive coil,” 
which seems to fulfil the same function as the resistance coil 
in the ordinary accumulator switch. 

Mr. E. W. Cowan: Eight years ago Mr. Atkinson and I 
carried out experiments on similar problems. We could not 
get over the excessive sparking, although we obtained varia- 
ble speed and variable torque. 

Mr. H. E. O’Brien: Does the author use air-cooled trans- 
formers? I think the man who is responsible for the repair 
and maintenance of repulsion motors arranged as Mr. Cramp 
suggests, with tappings on the 6,000-volt stator winding, 
would be likely to go stark, staring mad. 

Mr. Cramp: My proposed arrangement is shown diagram- 
matically for a 2-pole motor in Fig. A. The high-tension 
mains are connected to the coil E, which excites not only the 
field FF, but also the secondary coil B in series with the 
usual armature and neutralizing coils NN. It seems to me 
that by this arrangement excellent commutation can be se- 
cured with a good series characteristic, while a high-tension 
stator winding E is possible without any fear of the attend- 
ant being driven stark mad. 
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FiG. 13.—Diagram showing Distribution of Current with Controller in Transition from Second to Third Position... 
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Mr. Schoepf (in reply): I think Mr. Pearce has been 
m'sinformed in stating that the Continental firms advocate the 
repulsion motor, as I have been able to find only one, all of 
the others advocate series motors; some of which have 
modified windings. 

I know of no technical considerations which induced the 
engineers for the L. B. & S. C. Railway to adopt the Winter- 
Eichberg system of single-phase train equipments, and think 
the railway officials are the only ones informed as to their 
reasons for this decision. 

In reply to Mr. Cramp, I wish to say that his classifica- 
tion is not correct, as there is no fundamental difference be- 
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tween neutralized and compensated motors; the only differ- 
ence is in the choice of a commercial name. In my opinion 
the word “neutralized” correctly expresses the function of 
this winding. 

Mr. Cramp has made a careful and fair comparison of 
the performance of the two types of single-phase motor, but 
I must take exception to his conclusion under item 6. If 
you will consider the characteristic curve in Fig. 4, you will 
find that the synchronous speed is 600 r. p. m., full-load speed 
535 r. p. m., and free-running speed 1,325 r. p. m. Compare 
this with a similar repulsion motor, and you will find the 
full-load speed to be only one-half synchronous speed, so 
that the latter is the same as the free-running speed. This is 
done because the commutation of the repulsion motor is best 
at synchronous speed owing to the rotating field. 

The advocates of the series motors have designed their 
motors to operate at 25 periods, which is a recognized stand- 
ard. I think you will find the demands so isolated for motors 
to operate on 40 periods that the manufacturers are quite 
justified in hesitating to develop a motor for this frequency, 
as the performance of either type of motor is inferior at the 
higher frequency. 

If Mr. Cramp will consider the conditions of the Indian- 
apolis and Cincinnati line he will see wherein the repulsion 
motor is less flexible so far as change in voltage is con- 
cerned. 

In reply to Mr. O’Brien, I will say that air-cooled trans- 
formers are cheaper and equally good as oil transformers on 
voltages up to 6,000, but above that I think oil transformers 
should be used, because of their superior insulation, as they 
are less liable to absorb moisture, which must be borne in 
mind in this country. My personal preference is for all oil- 
insulated transformers. 


City of Mexico.—The Westinghouse Electric and Manu- 
facturing Company, represented by G. and O. Braniff & Co., 
have been awarded the contract for a number of improve- 
ments, including the installation of additional electrical ma- 
chinery and the changing of engines from steam to gas, by 
the Laguna Soap Factory of Gomez Palacio, Durango. 

Prescott, Ariz—The Council, by a unanimous vote, has 
accepted the merchants’ proposition to advance the money 
necessary for the city to buy the equipment to supply 
electricity to the business district. 





THE PALMER MOUNTAIN TUNNEL AND POWER 
COMPANY’S EQUIPMENT. 


The extent to which electric power is being used in gold 
mining at the present time is increasing very rapidly. To the 
inexperienced layman all kinds of gold mining are principally 
speculations and gambles. The industry, however, has de- 
veloped in recent years so that it has reached a position 
practically parallel to that of any other producing industry. 
The relation between cost of operation and assured supply 
is the only important consideration. The market is always 


assured, which fact is probably responsible for the large in- 
vestments that are being made in the development of mines, 
as well as the installation of power plants and other machin- 
ery. Modern scientific methods and the most improved 
machinery have resulted in an increased production of gold, 
particularly from low grade ores. This character of mining 
nas been found to be much more reliable than the mines of 
earlier days, where the ore contained a much larger amount 
of gold per ton, but was of limited, or at least questionable, 
extent. 

The electrical power plant recently completed by the 
Palmer Mountain Tunnel and Power Company at Loomis, 
Washington, may be considered as a typical modern water 
power electric plant, installed solely to furnish power for a 
single gold mine. The power station is located on what 
is known as Toat’s Coulee Creek in the Palmer Mountains, 
at a point about twelve miles south of the boundary line 
between the United States and British Columbia. 

The water conduit is entirely of flume construction and 
is but a little over one mile in length. The intake of the 
flume consists of a heavy concrete pier built in solid granite 
bedrock, running out into the bed of the creek about fourteen 
feet. The mud sills of the flumé are all 6x6 inches, and are 
laid across the grade 6 inches in length and 4 inches apart, 
center to center. On these sills there are three stringers, 
each 3x4 inches, and laid 2 feet apart. On these sills the 
flume bottom is laid, which consists of four 2-inch planks, 





POWER STATION OF THE PALMER MOUNTAIN TUNNEL AND 
POWER COMPANY. 


12 inches in width, making the flume bottom 4 feet wide. 
The sides of the flume are supported by uprights, each 3x4 
inches, set into 4x4 inch ties, these ties being allowed to 
project outside of the bottom. The sides of the flume are 
1%-inch plank, and are made of two boards, each 2 feet 
wide. The flume caps which tie in on each end to the up- 
rights are 3x4 inches. No side braces are used, except on 
the curves where every other tie is allowed to project 2 
feet beyond the bottom of the flume into which is set a 
45 deg. angle brace. 
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On the top of the flume caps a cover is laid, which also 
answers the purpose of a floor, over which all the materials 
for the construction were run as the building of the flume 


- progressed. About one-half of the sills of the entire flume 


are on bedrock, the remainder being on comparatively solid 
earth. It is assumed that the only part of the flume which 
will be subject to rapid decay are the sills which are located 
on the ground. These, however, can be removed and re- 
placed at any time without disturbing the remaining portion 
of the flume. 

For the entire length of the flume very little trestling 
was necessary. Culverts have been put in at all points where 
the least possible chance of damage from snow and water 
coming down the mountain side might result. Waste gates 
and sand boxes are located at convenient points to reduce 
the amount of sediment carried in the flume during high 
water. 

The wooden penstock, which is built on the mountain 
side, serves as an intake to the pipe line. This pipe line is 
677 feet long and is 34 inches in diameter at the top, reducing 
first to 27 inches and finally to 24 inches in diameter. The 
upper part of the pipe line is 3-16 inch steel, the lower part 
being %-inch steel. All seams are double riveted, while 
the turns are single riveted, the rivets being 54-inches in 
diameter for the entire length of the pipe. Each section 
of pipe is 32 feet long, the joints steel flanges, the sections 
being bolted together. 

The power house is 36x24 feet, and is constructed of 
concrete with walls 12 inches and foundations 24 inches in 
thickness. Both the floor and tail race of the plant are of 
concrete, making a practically fireproof structure. 


The arrangement of turbine and generator is shown in 
the accompanying illustration. The speed of the unit is 
600 revolutions per minute, the working head being 365 
feet. The generators, which are the revolving field type, 
3-phase, 60 cycles, deliver their current to the line at 6,600 
volts. The exciter is belted to the shaft of the generator 
and is also used to supply current for lighting the power- 
house and operator’s cottage. 

The transmission line from the power house to the mine 
is 11,554 feet in length, or a little over two miles. The poles 
are of tamarack pine, each 40 feet in length, set 5 feet in the 
ground. The portion of the pole which is under the ground 
has been treated with a creosote asphaltum preparation for 
preservation. The conductors are 7-strand aluminum cable, 
mounted on Locke porcelain insulators. The power from 
this plant is used to operate a modern 300-ton stamp mill, 
and on account of scarcity of fuel will very materially reduce 
the cost of milling the ore. 

The plant is a typical mining electric power installation 
and was installed complete by the Allis-Chalmers Company. 


GROWING CROPS BY ELECTRICITY. 


The “Stratford-on-Avon Herald,” says that an interesting 
experiment is being conducted on land at Iron Cross, between 
Evesham and Alcester, electricity being used to promote the 
growth of farm crops. The electricity is discharged from 
overhead wires suspended 16 feet above the ground, from 
poles 100 yards apart. The current is generated by a dynamo 
driven by a 3 horsepower oil engine at the farm buildings, and 
is transformed to a high pressure and distributed over the 
wires, the current going to earth through the air, and con- 
sequently through the crop that is growing beneath the wires. 
In conversation with a press representative, Mr. J. E. New- 
man, the electrical engineer engaged, referred to the experi- 
ments carried out by the late Prof. Lemstrom, of Helsingfors 
University, who used a comparatively low-tension electricity, 
and ran his wires only a short distance above the surface of 
the ground. Mr. Newman said that last year he carried out 





some experiments at Bitton, near Bristol, and distributed a 
current over indoor cucumbers and outdoor strawberries, 
cabbages, beans and peas, and he considered the results on 
the whole encouraging. Now he had 19% acres of land under 
the wires, 1244 of wheat, and about 7 of barley, with some 
small plots of various crops. Mr. Newman said he should be 
disappointed if he did not obtain an increase in the yield of 
grain of 25 per cent, with a corresponding increase in the 
strawberries, and he hoped that the wheat would be of a 
higher quality than usual, and as good from a milling point of 
view as the American wheat. All previous experiments of 
the kind have been carried out with the electricity derived 
from influence machines. This is the first time that a dynamo 
has been used in connection with experiments of this kind. 


BULLETIN OF PROGRESS PUBLISHED BY THE 
CALIFORNIA PROMOTION COMMITTEE. 


July 31, 1906. 


Wonderful activity has been shown in all lines in San 
Francisco during the month of July, and reconstruction work 
has been pushed with vigor. 

There was a loss of 335,000 of the city’s population dur- 
ing the first month after the fire, and it is estimated that 
more than 200,000 have returned while 50,000 are waiting in 


nearby cities for accommodations in order that they may re- 


turn. The present population is estimated at 365,000. 

Transcontinental railroads report east-bound travel as 
normal, while west-bound travel is far above normal. 

The number of people receiving relief in the city has 
been reduced from 225,000 during the first week, to less than 
17,000. 

Hotel accommodations are now satisfactory, and are fast 
being placed in condition to care for all who may come. 

Dealers in all lines note a demand for high class articles. 
Those who stocked with cheap goods, especially in the line 
of clothing, have been disappointed and are hurrying orders 
for better goods. 


Seven theatres are playing to good houses every evening. 
Others are in course of erection. 

Labor supply shows but little improvement. There is 
great demand for ordinary laborers, and in all departments 
of the building trades. 


In the State conditions indicate one of the most prosper- 
ous years in the history of California. Banks report good 
business. Crops are exceptionally good, especially grain. 
Labor is in demand at good wages for harvesting grain and 
fruit. 


Reports from mining districts indicate a greater output 
of mineral wealth than for several years past. 


The following summary shows conditions in San Fran- 
cisco: 


July building permits issued, 470. Value, $3,514,000. 

Real estate transfers, 610. 

Building contracts recorded, 132. Value, $1,282,506. 

Bank clearings, $160,631,793.87. Increase over July of 
1905, 834 per cent. 

Tonnage of the port of San Francisco, 63,489. 

Class A buildings being rehabilitated, 35. 

Class A buildings occupied, 18. 

Permanent buildings under construction, 66. 

*Temporary buildings under construction, 4,500. 

*Firms doing business in burned district, 6,000. 

*Number of men doing construction work, 25,000. 

Average number of cars of debris removed daily, too. 


(*Estimated.) 
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EDITORIAL. 
Notwithstanding the many statements, both reli- 
able and otherwise, in the public press regarding the 
fire insurance companies, those well 
INSURANCE AND versed in the developments of the past 
OTHER ENGINEERS five years in general building construc- 
tion must admit in an unqualified man- 
ner that very valuable work has been done by the 
engineers and other scientific men connected with the 
National Board of Fire Underwriters. This Board 
may be said, at least in a part of its work, to represent 
the engineering side of fire insurance. 

For a number of years, particularly in connection 
with the development of the commercial applications 
of electricity, there was anything but harmony between 
the various electric companies and the so-called Insur- 
ance Electrical Inspectors. The reason for this was 
undoubtedly two-fold; first, the laws of electricity 
were the same in the early days of electrical application 
as they are at the present time. Nevertheless, the 
various electrical devices were extremely crude and 
unsafe as compared with the perfected pieces of ap- 
paratus which have been developed and are now in 
use. The fire hazard from electricity was much greater 
in those pioneer days than it is at the present time. 
Electrical light and power companies were most un- 
willing to admit that there was such a thing as a fire 
hazard resulting from the use of electricity. Second, 
the insurance electrical inspectors of those days were 
about as defective and inefficient as the half-baked ap- 
pliances which were at that time in use. Naturally, 
the use of inferior appliances under the inspection of 
men of mediocre ability resulted disastrously, the 
most serious thing undoubtedly being the lack of 
harmony between the electric light and power com- 
panies and the insurance interests. 


While it is not perhaps so apparent, the electrical 
engineers connected with the National Board of Fire 
Underwriters have done as valuable service to the pub- 
lic at large as the structural engineers, who have been 
identified with the insurance interests. Although per- 
haps not always thoroughly consistent, the insurance 
engineer always stands out for good construction. 
Nothing but that which is the best will receive his un- 
qualified approval. Architects and also consulting en- 
gineers in general are much given to modifying their 
advice to conform with the pocket-book of their client. 
It has been the insurance engineer who has had most 
to do with the development of the present approved 
and best construction. 

We are beginning to be more and more skeptical 


regarding the “fire-proof” building. Naturally, the - 


word “fire-proof” is a relative term, but there can be 
no question that there are many buildings supposedly 
fire-proof that are very far from that desirable condi- 
tion. 

Insurance engineers, after working under the most 
adverse conditions, have done a great deal for the bene- 
fit of the public, and undoubtedly they will continue so 
to do. The hearty and loyal co-operation, however, of 
builders, contractors, consulting engineers, and archi- 
tects, with the engineers of the Board of Fire Under- 
writers, will speedily bring forth a set of conditions 
compared with which the situation at the present time 
is most unsatisfactory. Nor should the municipal gov- 
ernments be slow to grasp the situation. No matter 
what may be the indirect cause, there is always danger 
of a serious conflagration in any great city. America, 
while the most advanced nation of the earth in many 
respects, is far behind England and Continental 
Europe in the development of fire-resisting construc- 
tion. This is naturally due to the very rapid strides 
made in the United States during the past decade. It 
is time, however, now to look with alarm upon the con- 
tinued enormous annual losses by fire, and to, St. 
Patrick like, drive all sham fire-proof construction out 
of the country. 

A wooden structure throughout is known to be 
a source of danger, and when a great number of such 
buildings are crowded together the fire hazard is mul- 
tiplied many times. But-sham fire-proof structures are 
no better, and yet are many times built when frame 
wooden buildings would not be allowed. 

Materials of construction are by no means the 
only important detail which must be considered in fire- 
proof buildings. The plan of the building may be very 
defective even when the best materials are used. 

Elevator shafts and other large openings from the 
bottom to the top of the building are a great menace 
in case of fire. Notwithstanding this fact, how many 
so-called fire-proof buildings are built in such a way as 
to eliminate as far as possible the seriousness of these 
open shafts? 

One of the most progressive San Francisco busi- 
ness men is, at the present time, having plans prepared 
for a model fire-proof building. In order to obtain the 


best results he is requesting the advice of all engineers 
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who have given particular attention to fire-proof con- 
struction. It is his intention to have a building which 
will rank the highest possible as a minimum fire 
hazard. This building will be built and completed 
within the coming year, and should serve as an 
example to other intending builders who desire to erect 
thoroughly good and safe buildings. 


Trade Catalogues. 


The H. W. Johns-Manville Co. of 100 Williams street, 
New York, have recently sent out a number of circulars de- 
scriptive of their manufactured products. These circulars 
include description of the “J-M” Asbestos Roofing, Mag- 
nesia Steam Pipe Coverings for high pressure and super- 
heated steam plants, Asbestos Fire Felt Covering for steam 
pipe, and Asbestocel Covering for heating systems. This 
company make a specialty of all kinds of non-conducting 
steam pipe coverings for various purposes, and their circu- 
lars are always of value to those requiring this character 
of equipment. 


Circular No. 6 of the Independent Pneumatic Tool Com- 
pany of Chicago contains a number of illustrations and also 
complete descriptions of the so-called “Thor” type of tools. 
This firm makes a specialty of all kinds of pneumatic tools 
for general purposes, and their many applications are shown 
in the various illustrations of the circular. 


The June number of the “Monthly Bulletin” of the Ohio 
Brass Company, of Mansfield, Ohio, contains a well written 
article upon lightning protection for railway circuits. In 
addition, many specialties for electric railway equipments as 
manufactured by this company are illustrated. 


“Graphite” for July, published by the Joseph Dixon 
Crucible Company, Jersey City, contains, among other things, 
an excellent elementary article upon the subject of steam 
traps. The well known lubricating qualities of graphite are 
also well set forth in this number of the bulletin. 


The De La Vergne Machine Co., of New York City, 
who are the sole licensees for the manufacture of the Koert- 
ing gas engine and producer in the United States, have just 
issued a ten-page folder describing the Koerting four-cycle 
gas engine and suction producer. These engines have met 
with considerable success in Europe, where a large number 
have been installed in municipal lighting plants, factories and 
other places. 


The second Annual Electrical Show of Chicago is to 
be held in the Colisseum from January 14th to 26th, 1907. 
This annual electrical exposition is under the direction of 
the Electrical Trades Exposition Co. The first show was 
held in Chicago January 15th to 27th of this year, and was 
the most successful distinct electrical trades exposition ever 
held. In a recent booklet sent out by the Exposition Com- 
pany the many exhibits of the recent exposition are shown 
and details are given of the proposed 1907 show. 


Bulletin No. 66, of the Crocker-Wheeler Co., is de- 
voted to their type “W,” direct current motors for use in 
rolling mills. They are practically dust and water proof, and 
are built for one speed only, in sizes from 25.to 100 horse- 
power, and are all for operation on 220 volt circuits. 


The Air Lift Pump for pumping by compressed air 
is fully described in a recent publication of the Ingersoll, 
Rand Co. of New York. The advantages of this system, as 
well as the equipment for particular purposes, are well il- 
lustrated and described. 


ELECTROLYSIS OF UNDERGROUND PIPES. 
By PUTNAM A. BATES. 


Although during the past ten or fifteen years a number 
of damage suits have resulted in the payment of large sums 
of money to certain water companies of this country and 
England to liquidate damages to their systems due to the 
mechanical weakening and consequent failure of hydrants, 
water mains, service pipes, etc., from electrolysis, it is 
noticeably true that only occasionally does one find that 
any precaution is taken by water companies to avoid a 
repetition of the experience of others in this direction. It 
might be argued that the water companies being in no way 
responsible for the damage done to their own property by 
electrolysis ought not to worry about any bad effects which 
might result at some future time, but, a small amount of time 
spent in consideration of this problem before the piping sys- 
tem is laid out and installed, might be all that would be 
necessary to prevent this needless damage, and result in the 
saving of considerable money and much bitter feeling. 

An examination of the conditions existing in water sys- 
tems which have been installed for a considerable length 
of time, and which were put in without regard to the possi- 
bility of damage from this cause, is likely to show most 
astonishing results, and if water companies located in the 
vicinity of electric lines could be brought to see the wisdom 
of making periodic tests for the presence of stray electric 
currents and act accordingly, much damage to the water 
pipes could undoubtedly be prevented by taking the neces- 
sary steps to prevent the flow of these stray currents before 
a sufficient time for the destruction of the pipes had elapsed. 

The chance of danger varies so with local and climatic 
conditions, that it is almost impossible to lay down rules 
which would be proper for all installations. It is likewise 
true that conditions indicated from tests made at one season 
of the year do not necessarily hold good for others. There- 
fore to get a comprehensive idea of the situation in any one 
case, it is necessary to study the problem from the stand- 
point of the particular installation in question, and to con- 
duct tests under the extreme as well as the average condi- 
tions. 

Electrolytic action will take place wherever a current of 
electricity leaves a conducter which is capable of being 
oxidized (such as cast iron, wrought iron or lead water 
pipes), and passes into some other conducting medium in 
the presence of more or less dampness, except in cases where 
the current passes directly from one metal conductor to 
another by direct metallic contact. : 

Thus it will be found that wherever a current of elec 
tricity leaves a line of water pipe and passes into the sur- 
rounding earth or water, either to follow some other path 
or to return to the pipe after passing some obstacle offering 
electrical resistance, such as an imperfect joint, more or 
less electrolytic action will be taking place, depending upon 
the volume of current leaving the pipe. This electrolytic 
action will result in corrosion and more or less rapid eating 
away of the pipe at the joint where the current is leaving, 
which will in time cause the pipe to fail. 

A point which the railroad companies seem to lose 
sight of is the fact that their own property is being dam- 
aged as well as that of the water companies having pipes 
in the ground. Wherever the current leaves the rails, to 
pass through the earth into a piping system, due to a defec- 
tive rail bond in the return circuit, electrolytic action will 
take place, and slowly but surely the rails at such places will 
be eaten away and will have to be replaced at considerable 
expense. A thorough bonding of the rails in the first place 
and a careful test of the return circuit from time to time 
would reduce this difficulty to a minimum. 

The writer had occasion recently to make some ex- 
haustive tests on a water system of one of the larger subur- 
ban towns lying just beyond the outskirts of New York 
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City, the object of the investigation being to determine 
the conditions prevailing in that town with regard to the 
presence of leakage currents from the grounded. circuit of 
the local traction company, operating an overhead trolley 
system with grounded return, and whether such currents, 
if they were found to exist, followed such a path and were of 
such volume as to cause damage to the pipes of the water 
company by electrolytic action. 

The results of these tests made by the writer to deter- 
mine the presence and direction of flow of leakage currents, 
between the tracks of the trolley company and the gas 
mains, water mains, hydrants and service pipes, showed the 
following conditions: 


Volts. 

1. Between gas main and trolley track........... oto 0.6 
2. Between water pipe for hydrant No. 36 and 

Bk fo ecs ie ose ob ses deeawen okey seinen 1.5to 6.0 
3. Between hydrant No. 31 and trolley track.... 1.6 
4. Between hydrant No. 31 and gas lamp post 

CN OE BIOS) oo nk ook 6 5 awserievivcnv ccs gto I. 
5. Between hydrant No. 31 and sewer manhole 

FRR RAURER AEP RIVOD 5 oon 'oe so Sle oka so ease shee’ 1.1 
6. Between hydrant No. 24 and trolley rail........ 3. to 4. 
7. Between hydrant No. 24 and gas lamp post 

CARR GEE DORIIVE) o.oic50 oc. So ein Sas a cieeawsiees 6 
8. Between hydrant No. 19 and trolley rail........ 3.5 
9. Between hydrant No. 10 and trolley rail...... 4, to21. 
10. Between hydrant No. 6 and end of trolley rail.. 4.5 
11. Between hydrant No. 3 and sewer pipe where 

latter enters salt water bay inlet nearby........ 1.0 
12. Between hydrant No. 28 and trolley rails...... 2.5 
13. Between trolley rails and river running into 

above-mentioned: bay inlet ..............s.e008 2.5 
14. Between hydrant No. 30 and trolley rails....... 2.5 to 4. 


Voltmeter used for test was a Weston o-15 volt instru- 
ment, having a resistance of 1,357 ohms. 

Tests were made between the hours of 10 a. m. and 6 
p. m.; under ordinary conditions as found daily. 

The actual difference of potentials at the time these 


tests were made was between the minimum of 0.3 volt- 


(which was the smallest amount which could be read with 
certainty on the instrument) and a maximum of I1 volts, 
depending upon the location of the point where readings 
were taken, amount of current taken by, and the position 
of the various trolley cars at the time when the tests were 
made. 

These results indicate that a current of electricity of 
varying amount (depending upon the physical condition of 
the ground and the amount of current being used by the 
trolley cars at the moment) was leaving the trolley rails 
and finding its way into and along the pipes of the water 
company, traversing that path until it could find a point 
of low resistance at which to leave the water system, and go 
to earth to return again to the source from which it emanated. 

Having determined these points, it still remained to as- 
certain as nearly as possible the volume of these leakage 
currents, as it is this alone which fixes the amount of dam- 
age which such stray currents are capable of causing. This 
was a much more difficult point to settle, owing to the 
various electrical and physical conditions beyond our con- 
trol. 

In reading over articles on electrolysis, one very often 
sees statements made that if there is a difference of potential 
between any point on a pipe line and the surrounding earth, 
that point will be subject to electrolytic action, and .the 
amount of the electrolytic action will be indicated by the dif- 
ference of potential between that point and the surrounding 
earth. This is a fallacy and very often leads to erroneous 
results; for example, a test was made on a piece of “L” shape 
water pipe which supplied several houses located near the 
water front. The difference of potential between the corner 





of the “L” and the body of water was found to be 12 volts; 
the difference of potential between the body of water and a 
point on the extreme right of the “L” was found to be 3 
volts. This would seem to indicate that a large amount of 
current was flowing from the corner of the “L” to the body 
of water and thence back to the generator. As a matter of 
fact, this particular point was free from electrolytic action, 
and the other point mentioned above having a difference 
of potential of 3 volts had considerable action taking place. 
The explanation of the above condition is found in the fact 
that 9 volts were dropped in the horizontal portion of the 
“L”,. The corner of the “L” was on a hill composed of dry 
sandy loam and the extreme right of the “L” was on lower 
ground, which was constantly damp. Thus it is seen that 
a high difference of potential between any point on a pipe 
line and the surrounding earth or water, does not necessarily 
mean that much electrolytic action is taking place at that 
point. Reports and statements on electrolysis, as a general 
rule, refer only to difference of potential and make no men- 
tion of the current flowing, in spite of the fact that the work 
of electro-chemists all over the world has long ago estab- 
lished the fact that it is the volume of current flowing, and 
not the difference of potential between the electrodes which 
determines the amount of metal which will be eaten away 
from the anode or conductor, from which the current passes 
into the surrounding electrolyte. While the difference of 
potential is a fair indication of electrolytic action, it must 
not be blindly relied upon in determining the extent of 
electrolytic action at any point. 

In this particular test, it was found possible to deter- 
mine the amount of current flowing in a loop of pipe running 
from hydrant No. 41 to hydrant No. 2, and also on a loop 
f eding hydrants Nos. 40 and g. In each of these loops a 
current was found of such volume as would be capable of 
causing rapid deterioration of the pipe if physical conditions 
were such as to cause that current to leave the pipe in a 
restricted area. If, however, as may be the case, this cur- 
rent should leave the pipe throughout a considerable area, 
it is probable that the damage done by electrolytic action 
would not be sufficient materially to effect the life of the 
pipe over that area. 

On one occasion, between 11:30 and noon, when the 
load on the trolley system was at its minimum, a test was 
made to determine as nearly as possible the total amount 
of current entering the water system due to the leakage 
from the rails of the trolley road. With the exception of 
the time when the road was entirely shut down, it was found 
that a current of very considerable magnitude was leaking 
from the trolley rails into the water mains. The current was 
of such volume, even at that time of the day, as to be capable 
of doing very considerable damage, and during the busy 
hours of morning and evening the current would naturally 
be even greater. Of course the mere presence of the current 
in a piece of pipe does not always mean that that particular 
piece of pipe must necessarily be subject to electrolytic 
deterioration. A great many joints in a pipe line might be 
so good electrically as to prevent the escape of enough 
current to cause the action. The current might manifest 
itself at one point, and no electrolysis might be taking place 
within several hundred feet of this point. If pipe lines 
could be laid so that the stray current would not leave them, 
except by a metallic connection with the negative side of the 
dynamo at the power house, electrolytic action could not oc- 
cur. Unfortunately this is impracticable, owing to the nature 
of the soil and the method of pipe line construction. 

The flow of current in the above test was found to be 
continuous all during the time of test, although it showed the 
characteristic fluctuations of the trolley current caused by 
the variation in the power consumed by the trolley cars in 
operation at the moment. This current, though very small 
in volume, caused very much trouble, as it was compelled to 
leave the pipe in a restricted area. This condition might 
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arise at any time, due to some portions of the pipe surface 


offering an easier exit for the current than others, or due: 


to a leak in the pipe forming a small stream which might 
work its way through the soil, making a low resistance path 
for the electric current through the earth and causing the 
current to be concentrated at this point. This same con- 
dition might arise from sub-surface streams crossing the 
pipe line, or at points where the pipe passes in a short dis- 
tance from comparatively dry earth into damp or wet earth, 
such as marsh lands. Again this condition might be brought 
about by a very bad joint in the pipe line, over which the 
current was flowing, offering more resistance to the passage 
of the current than the surrounding soil, which is a very 
common occurrence, in which case the current would leave 
the pipe at the joint to re-enter it further on. 

One of the most interesting points brought out by the 
test referred to and the careful investigation which followed 
it was that wrought iron and lead pipes forming the service 
connection to buildings taking water from city mains are 
more susceptible to electrolytic action than the cast iron 
water mains themselves, and having so little body are 
rendered useless in a much shorter time than the large mains 
would be by the same current. 

There is a physical reason for the lesser susceptibility 
of the cast iron pipe to this electrolytic action, and it is to 
be found in the method of its manufacture and finish. 

In casting these pipes the molten metal fuses the sand 
immediately surrounding them, and upon cooling this fused 
sand forms a silicious or glassy surface over the pipe. While 
this coat is extremely thin and is not uniform in its nature, 
it offers an appreciable resistance to the passage of electric 
current either into or out of the pipe, and this partial insula- 
tion of the pipe surface is often added to by a coating of 
asphaltic paint applied to the outer surface of the pipe. 
Wrought iron and lead service pipes, on the other hand, 
have no such protecting coating, and as they are usually 
secured to the street mains by a screw joint or wiped joint, 
the electrical connection between the two pipes is excellent, 
and if one or more of these service pipes is located near 
some point where the current tends to leave the mains, it 
will be found that the current will use them as an exit, and 
they will therefore be rendered unserviceable by electrolytic 
corrosion due to this current. 

As a result of the tests and investigations herein re- 
ferred to, it may be stated that the following facts were dis- 
“lnsed with respect to this particular system: 


rt, That a leakage of electric current from the rails of 
the trolley company does exist. 

2. That the leakage current enters the pipes of the water 
comminy, and after passing along these, as conductors, leaves 
the pires and passes into the surrounding earth where low 
resistance is offered. 

3. That this current is of sufficient volume to cause 
very appreciable damage to the pipes. 

4. That this damage will be more apparent in the small 
service pipes than in the mains, partly because the amount 
of metal in them is so much less, and partly because they 
form an easier exit for the current, on account of their 


‘physical structure. 


A conclusion which the writer has found to be fre- 
quently demonstrated and which is apt to be overlooked, 
is that a water pipe system may seem to be practically 
everywhere positive to the trolley rails, and yet be in a 
dangerous condition. The reason for this is simple enough 
if one gives it a little thought, yet tests have been reported 
as showing a safe condition when the current was actually 
leaving the pipe at a point which could not well be tested 
from the surface, and would re-enter further on, making the 
next hydrant or exposed joint indicate a positive relation 
to the trolley system. Much time and money have also been 
spent for tests which have resulted in reports being rendered, 
that a safe condition existed, when serious damage was 


actually taking place, owing to the fact that the tests showed 
a leakage current of an extremely low potential, no effort 
being made to determine its volume. 

In outlining the above test, I have dwelled considerably 
on the cause and effect of stray current from trolley systems, 
and before concluding wish to say a few words regarding 
the various methods of preventing and guarding against this 
destructive foe. 

After a grounded return trolley system has once been 
installed in the neighborhood of a piping system, there is 
nothing that a water company can do to absolutely protect 
their pipes from electrolytic action. There are many ways, 
however, in which they can reduce the trouble to a mini- 
mum. As an example, it was found in the above test that 
a large number of lead service pipes were so badly corroded 
that they became absolutely useless. This was brought 
about by the fact that the current in leaving the piping 
system at certain points, left by way of these lead pipes 
and passed through the earth for a distance of about fifty 
feet, and then entered another main. If a jumper of suf- 
ficient cross section had been connected between these 
two mains, which were about fifty feet apart, the current 
would not have left by way of the lead pipes, and the latter 
could have been saved. 

Several remedies can be applied to parts of an affected 
piping system, which will in most cases result in saving such 
affected districts. 

It rests entirely with the trolley companies to decide 
whether their systems shall or shall not cause electrolysis of 
underground pipes. If they so choose, they can entirely 
prevent the nuisance. They have but two questions to con- 
sider, viz: shall we put in an expensive return system and 
be sure no pipes are being damaged, or shall we save con- 
siderably on our first cost by using a track return and run 
the chances of paying damages to the water company for 
destroying their pipes? Unfortunately they usually choose 
the latter. 

When the return circuit is grounded, it is impossible 
to entirely prevent the escape of current from the return 
system, but the amount of leakage current can be greatly 
reduced by thoroughly bonding or welding the joints in 
the track. In time, however, due to wear and atmospheric 
conditions, some of these joints might become defective 
and leakage result. A very good way to detect defective 
bonds, after a system is in operation, is to make a trip over 
the road after a slight snow fall, and take a look at the 
various rail joints. Defective bonds will manifest themselves 
by melting the snow about them, due to the heat caused by 
the high resistance of the joint. This, however, will only 
point out bonds which are in very bad condition. 

If it were possible to. maintain a balanced condition, a 
three-wire system might be used in which the ground could 
act as a neutral and the two trolley wires as the outside 
conductors. This, however, is rarely done, as it is next to 
impossible to keep the two sides of the system balanced, 
and any unbalancing would cause current to flow through the 
earth and the surrounding pipe lines. A good feature of the 
three-wire system, however, is the fact that the stray cur- 
rent which would flow through the ground would not always 
flow in the same direction. When one side of the system 
became unbalanced the ground acting as the neutral would 
carry the current in one direction, and when the other side 
of the system became unbalanced the current in the ground 
would flow in the opposite direction, so that while any water 
pipes which might pick up the current would be eaten away 
at one time, they would have metal deposited on them when 
the current flowed in the opposite direction. 

Another. method which might be used is to apply an 
extra generator at the power house, the negative side of 
which is connected with the piping system and the positive 
side to the feeder system. If this generator is kept at a 
slightly higher potential than the rest of the system, all 
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underground pipes to which it is connected will become 
electro-negative and electrolysis will be prevented to some 
extent. This system, however, has many disadvantages and 
is rarely, if ever, employed to mitigate the nuisance. 

If the danger zone has been definitely located on any 
piping system, a large conductor can be run from the nega- 
tive side of the generator and be connected to all the pipes 
of the underground system in the affected territory. This 
might happen to be a good many miles from the power 
station, and for that reason becomes impracticable in many 
instances. 

There are a few other methods which slightly improve 
conditions, but there is only one satisfactory way out of the 
difficulty, and that is to install a complete metallic circuit 
for the traction system. This is usually accomplished by 
employing what is known as the double trolley system, in 
which arrangement the current passes from one trolley to 
the motor, through the motor, and out through the other 
trolley to the second trolley wire and thence back to the 
negative side of the generator, both wires being insulated 
from the ground. This system has been employed in sev- 
eral of the Western cities. 

When the open conduit system is used, as is the case in 
our larger cities, the circuit is completed through two con- 
ductors lying side by side in the conduit, and both being 


insulated from the conduit. With these two arrangements, 


there is little inducement for a current to be diverted from 
the conductors and to stray off on iron pipes or underground 
metallic structures, taking some other course back to the 
negative side of the dynamo. 

While these two methods of overcoming electrolytic 
action add somewhat to the first cost of the electrical equip- 
ment of a railroad system, the results obtained are well worth 
the additional outlay. 


HOW ENORMOUS DIFFICULTIES WERE SUR- 
MOUNTED BY GALVESTON ELECTRIC CoO. 


An exceedingly interesting story is told by Mr. H. S. 
Cooper, manager of the Galveston Electric Co., in a recent 
issue of the “Street Railway Journal,” of the great difficulties 
imposed on the operation of his company by the raising of 
the grade of the city of Galveston. As all of our readers 
probably remember, Galveston was wrecked by a great 
ocean storm which flooded the city several years ago, and 
to prevent a repetition of this disaster the engineers decided 
to raise the grade level of about half the city, the fill varying 
from a few inches up to 9 or 10 feet. The method employed 
to convey the many millions of cubic yards of earth required 
was to pump a mixture of sand and water from the ocean 
bed through 42-inch pipes which were connected to great 
dredges outside the sea wall. In this way in a day of twenty- 
four hours there were often delivered from 12,500 to 15,000 
cubic yards of sand, or the equivalent of say, $1,000 railroad 
car loads. But, inasmuch as only from 25 to 33 I-3 per cent 
of the mixture pumped was sand, it represented a volume 
three or four times as great. The great volume of water 
which had to flow away made the difficulties of the street 
railway company simply enormous. Their tracks had to 
be. raised during each flooding operation; at the beginning 
this consisted of clear salt water and the same at the end of 
each pumping period, this being necessary to prevent clog- 
ging of the pipes which would have resulted had the sand 
been left in them when pumping ceased. The flow of clear 
water would wash away the sand to begin with and then 
as the sand and water came the sand would be rapidly de- 
posited on the tracks. The men would have to work with 
their feet sunk in a mixture of quicksand so deep that it 
was with difficulty that they could change their positions. 
Then, at the end of a pumping period, came the flow of water 
again, which would often wash away the sand from between 


the ties and cause them to settle from a few inches to several 
feet. During all this time the cars were kept running over 
a track whose sinuosity would rival that of a worm rail 
fence, both in lateral and vertical directions. The rusting 
caused by the salt water played havoc with the bonding of 
the rails and with the bearings of the cars. In fact it is hard 
to conceive of anything worse for machinery than a mixture 
of salt water and sharp sea sand. As the level of the tracks 
was raised, it was necessary to raise the poles carrying the 
feed wires, and this alone was a job of no small difficulty. The 
sand while wet was a quicksand which would flow almost like 
water, and it resisted the raising of the poles with enormous 
frictional resistance as well as an atmospheric pressure of 
practically 15 pounds per square inch. The yielding character 
of the surface sand made the use of improved mechanical 
devices for pulling the poles upward of practically no avail, 
and the work was reduced to the use of 30-foot wooden levers 
working over “bait” supported on planks and with twelve 
strong men at the business end of the levers. Altogether it 
would appear, from the manager’s entertaining description, 
that the Galveston Electric Co. successfully met difficulties of 
operation that were never equalled in the history of any other 
electric street railway company. 


THE OKONITE COMPANY OF NEW YORK. 


In a recent circular giving complete specifications for 
30 per cent rubber insulating compound for wires and cables, 
the thickness of the insulating and voltage test for cables 
from one million circular miles down to 14 B. & S., as well 
as the insulation per mile for the same sized conductors, are 
given. These tables are of considerable value in determin- 
ing the required insulating qualities of rubber covered cables. 


PORTABLE TELEPHONE SERVICE FOR DETROIT. 


The Michigan State Telephone Company is preparing to 
make $500,000 worth of improvements in its system in Detroit. 
Permits have been secured to lay conduits in 200 streets and 
alleys, and 12,000 new telephones are to be installed. A plan 
is being worked out to provide portable telephones for auto- 
mobile owners, doctors, grocery wagon drivers and others 
who are about the city a great deal. At three or four hun- 
dred places about the city and in the suburbs will be metal 
plates with holes at the bottom for inserting plugs and making 
the telephone connection. These plates will be of the bell 
shape, which is the symbol of the Bell company. The service 
will be only to regular telephone subscribers and at a small 
additional cost. Directories of the portable phone stations 
will be provided. The connection plates will be placed on 
telephone poles, sides of buildings, or when necessary, on 
small posts. Detroit will be the first city in the country 
to have a general portable telephone service. 


BOOK REVIEWS. 


The international number of the “Electrical Magazine” 
of London, for July, is a most interesting periodical. The 
electrical industries of Great Britain are particularly well 
described and photographs are given of many prominent 
British and American electrical engineers. Among other in- 
teresting articles there are descriptions of the 3600 kilowatt 
2-phase alternator and Sulzer engine at ‘the Willesden station 
of the Metropolitan Electrical Supply Company, and also 
an illustrated article upon the 4,000 kilowatt steam driven 
units installed for the Bow station of the Charing Cross and 
City Co. Other interesting illustrated articles are devoted 
to the 60,000 kilowatt station at Lots Road, Chelsea, which 
supplies current for the underground electric railways of 
London and also the metropolitan district lines. 
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NINETEEN CAR FREIGHT TRAIN LOADED WITH ELECTRICAL MACHINERY AT THE WESTINGHOUSE FACTORY. 


A TRAIN LOAD OF ELECTRICAL MACHINERY. 


The accompanying illustration, reproduced from a 
photograph recently made at the works of the Westinghouse 
Electric Manufacturing Co., at Pittsburg, serves to indicate 
the extent to which electrical machinery is furnished in single 
orders at the present time. The entire train, which consists 
of nineteen cars, is loaded with material intended for the 
Helena Power Company’s new station at Iron Siding, Mont. 

The entire shipment left the Westinghouse factory at 
one time, and consisted of four 2,800-kilowatt revolving field, 
60 cycl:, 2,400 volt, three-phase generators, speed 227 revolu- 
tions per minute, intended for direct connection to water 
wheels. 

Two direct current exciters, each of 200 kilowatt capacity, 
operating at 125 volts, at 475 revolutions per minute, are 
included in the shipment, these exciters to be direct connected 


to water wheels. 


The raising and lowering transformers are each of 2,000 
kilowatt capacity, the low tension voltage being 2,400 volts 
and the line voltage 70,000 volts. There are nine of these 
transformers or 18,000 kilowatts in all, which are of the 
water and oil cooled type. The shipment also includes the 
necessary’ switches, poles, lightning arresters, and other 
auxiliary apparatus required for the complete installation of 
the plant. 


ELECTRIC LIGHTING OF THE NEW YORK TER- 
MINAL OF THE NEW YORK, PENNSYLVANIA 
AND LONG ISLAND RAILROAD CO. 


In these days of vast engineering undertakings, probably 
none has presented more difficulties, or been more interesting 
to the architect and engineer, than the design of the New 
York Terminal, with its tunnels, for the New York, Penn- 


‘sylvania and Long Island Railroad. 


This building is of such magnitude that it can easily 
accommodate a traveling population equivalent to a large 
city, and it is obvious that the equipment for the various 
services required, independent of the transportation question, 
should present many interesting problems, not the least 
being the choice of an economical lighting service. 

The unusual proportions of the rooms to be lighted, the 
long hours of burning and the continuity of the service, 
made it necessary to investigate all systems thoroughly and 
impartially, to tabulate the results and then select the system 
that approached nearest to the specific requirements. 

After a careful and exhaustive study of all commercial 
systems, the engineers have decided to use the Nernst lamp. 

The characteristics of this lamp are admirably adapted 
to fill the requirements of illuminating such a building, on 
account of the graded units of the lamp, giving uniformity 
of color, the color quality of the light, its steadiness, its 
distribution and its economy in maintenance and operation. 
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The last two items are very carefully scrutinized by a 
railroad corporation, and other things being equal, they 
usually decide the question. 

Financial considerations, however, did not govern en- 
tirely in this case, and the conception of the architect was 
given due consideration, as the choice of an unsuitable light- 
ing scheme would have seriously marred the interior archi- 
tectural beauty of such a magnificent building. 
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be remarkably small, about twenty thousand (20,000) glower 
units being specified. 

It was recognized that in order to have the large rooms 
satisfactorily lighted, the entire volume should be uniformly 
illuminated, and inverted lamps have ‘been so located as to 
produce these results. 

On account of the great variation in the architectural 
features of each room, no uniform arrangement of lamps was 
permissible, each room being a problem in itself. 


NEW TYPE OF GAS, DISTILLATE AND ALCOHOL ENGINE. 
(For description see other page.) 


Here again the Nernst lamp had the advantage, and by 
using the inverted lamp the rays will be thrown upward, 
giving a perfectly diffused and steady light of pleasing color 
and low intensity, so desirable in lighting high interiors. 

It is doubtful if there is another room in the country 
that has the proportions of this main waiting room, which is 
approximately one hundred (100) feet wide, three hundred 
(300) feet long and one hundred and sixty-seven (167) feet 
high. It is difficult for the imagination to picture such a 
room. 

The building itself is approximately four hundred and 
fifty (450) feet wide, eight hundred (800) feet long and one 
hundred (100) feet high, and is divided into waiting rooms, 
dining rooms, arcades with shops, offices for railroad offi- 
cials, baggage rooms, driveways, a concourse, train plat- 
forms, etc. 

There are also to be lighted several miles of tunnels and 
approaches, and large terminal yards, for which the Nernst 
series lamp is admirably adapted. 

It will be seen from the above list that every variety of 
lighting service is called for, and the pre-determination of the 
energy required was the first problem to settle. On account 
of the economy of the Nernst lamp, the plant required will 


The spaces thus treated, with their approximate dimen- 
sions, are as follows: 
Width Length Height 


General waiting room .. ............ too ft. 300 ft 167 ft 
Seventh avenue arcade. .. ........... 50 ft 220 ft 64 ft 
Mia's WRHINE TOOM 2 cc cc occ ceases 60 ft 100 ft 60 ft 
Women’s waiting room ............. 60 ft 100 ft 60 ft 
MOEA scccéats «4s Sain avesca dines 60 ft 120 ft 33 ft 
TIRE OOH 6 - a's Si ee kas ero 60 it 120 f€ 23 ft 
COE. so das> one S BRR See eR Seeer 60 ft 450 ft go ft 


Thirty-first street carriage drive.... 50 ft 530 ft 65 ft 
Thirty-third street carriage drive.... 50 ft 530 ft 65 ft 


The remainder of the building offers nothing unusual in 
the lighting problem, and it is unnecessary to go into details 
at the present time. 

In the offices and corridors, the lamps will be located 
on the ceiling, no drop lights being used. 

A provision has been made for desk lamps where re- 
quired. 

The shop lighting in the arcade will be a feature of this 
installation, and Nernst lamps will be used with a standard 
mirror reflector for the shop window lighting. 
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A NEW TYPE OF GAS, DISTILLATE AND ALCOHOL 
ENGINE. 


The type B Peerless gas, distillate and alcohol engine, 
which is shown in the illustration, is a strictly high grade 
engine, and is built for continuous service. Double cylinder 
engines are manufactured especially for electric lighting pur- 
poses, which are built for direct connection. All engines, 
both single and double cylinder, are counterbalanced so that 
they run very smoothly, with practically no vibration. The 
balance wheels are extra heavy and are mounted low on the 
engine bed, thereby producing the most stable construction. 
The various details of the engine, such as the crank shaft, 
main bearings, etc., are designed for extra heavy work. The 
pistons are of more than ordinary length, the connecting rod 
being attached to the middle of the piston so that it is prac- 
tically perfectly balanced. A large number of piston rings 
are used, producing a tight cylinder. For ordinary station 
work the old type governor is used on these engines, but 
for electric lighting purposes the throttling governor is manu- 
factured, producing a much more uniform and _ steadier 
motion, so essential for electric light work. 

For ignition, this type of engine is built with the “Make 
and Break” ‘and the “Jump Spark” type. For electric lighting 
purposes the “Jump Spark” is recommended. 

These engines are manufactured by Baker & Hamilton, in 
sizes from 10 to 25 horsepower. 
power they give excellent service. 


40,000 HORSEPOWER HYDRAULIC TURBINES FOR 
DULUTH. 


The plans of the Great Northern Power Company of 
Duluth, Minn., for the development of water power in the 
Northwest are second only in scope to those so successfully 
carried out at Niagara; and when they are brought to full 
completion will provide for the transmission of 200,000 horse- 
power to an ever-widening circle of users. The power plant 
which is now under construction will have an initial equip- 
ment for the generation of 40,000 horsepower, with an ulti- 
mate capacity in this one station of 80,000 horsepower. It 
is located three miles from the city limits of Duluth, on the 
St. Louis River, the distance for transmission to the distribut- 
ing center being 14 miles, to the cities of Duluth and Su- 
perior, where substation equipment will be provided. From 
the strategic position of the generating stations the future 
possibilities of the development may readily be surmised. 
The Mesabi and Vermillion Iron Ranges, in which the great- 
est iron mines of the world are located, lie from fifty to 
seventy-five miles to the northward of the plant, and are 
destined eventually to be operated from it. Along the 
southern shore of the lake to the westward and within trans- 
mission distance are the Gogebic Crystal Falls and Gogebic 
iron ranges and the copper mines of the Calumet district. 
The railway and lighting interests of Duluth and Superior 
have already contracted for electricity from the new source, 
and the long harbor frontage of docks and warehouses offers 
great opportunities for the use of electric hoists, lamps, etc. 
The transfer of freight at the head of the lake between steam 
ships and railroads reaches an enormous figure. For the year 
1905 the tonnage entering Duluth, Superior and Twin Harbor 
amounted to 25,000,000 tons, or more than that from the port 
of New York. 

The distance from the head gates to the power house is 
2.8 miles, about two miles of which is canal and forebay. 
Over the remaining distance the water is carried through 
about 3,800 feet of wood stave pipe and about 1,000 feet 
of 7-foot steel pipe for each water wheel unit. The difference 
in elevation between forebay and power house is 378 feet. 
The building, which for the present will be 181.5 feet long and 
77 feet wide, will be constructed of brick masonry with fram- 
ing. The initial hydraulic apparatus consists of three turbine 
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water wheel units, each designed. for a capacity of 13,000 
horsepower. They will operate at a speed of 375 revolutions 
per minute from a fall of 389 feet. The wheels are furnished 
by the Allis-Chalmers Company, of Milwaukee, and are of 
the single vertical Francis type. The exciter outfit will com- 
prise two single vertical impulse exciter wheels, each one 
developing 350 -horsepower at 500 revolutions. per minute 
from a 336-ft. head. The general scheme of the Great North- 
ern development was originated by Mr. T. A. Cokefair of 
Duluth, and was executed by the National Contracting Com- 
pany under Mr. Cokefair’s direction as chief engineer. 


THE GOULD STORAGE BATTERY COMPANY. 


The Gould Storage Battery Company have discontinued 
their temporary office at 7o1 Geary street, and have estab- 
lished permanent offices at Room 705 Monadnock Building. 
This company, which is represented on the coast by. Mr. 
E. C. Sharp, their Pacific Coast manager, have installed 
many large battery equipments for electric railway and power 
purposes. In common with many other electrical manu- 
facturer’s agents, the Gould Storage Battery Company have 
again permanently located in down town San Francisco, and 
are prepared to receive their friends and handle all matters 
pertaining to the storage battery business in the same old 
way. 


The Fobes Supply Co., Portland, dealers in electrical 
machinery and supplies, have recently purchased the entire 
stock and good will of the Northwest Electric Engineering 
Co., having office and salesroom at 94 Seventh street, where 
they carry a complete stock of standard supplies. They also 
have store room in the basement of same building, 90x100 
feet, giving them some 12,000 square feet of space, being 
nearly one-fourth of the block. This store was only opened 
August Ist, and is in charge of F. N. Averill, manager, who 
was formerly with the Baker Light and Power Co., Baker 
City, Ore., and is well known to the trade. The main office 
of this company is 1406 First avenue North, Seattle. 


Messrs. H. M. Byllesby & Company, Incorporated, En- 
gineers, Chicago, have been appointed engineers and man- 
agers of the Mobile Electric Company, of Mobile, Alabama. 
A new modern power house will be erected immediately, 
and the lines of the company extended and rebuilt. 


Eugene Dietzgen Co. have removed from 2125 Union St., 
San Francisco, to their new building, Nos. 35-37 Fourth St. and 
have just received a new and full supply of drawing materials 
and drawing instruments. 


San Francisco, Cal.—An addition to the transportation 
fleet of the Associated Oil Company is now receiving her 
finishing touches at the great shipbuilding works at Newport 
News, Virginia. The new “tanker” has a capacity of 52,000 
barrels, and is built of steel throughout, with every modern 
device for speed and safety. Her cost will be upwards of 
$500,000, and she is expected to arrive in this port about the 
first of the year. The new steamer will be used in delivering 
oil to coast ports and Honolulu. 


Los Angeles, Cal.—It is reported that an oil gusher of 
an estimated volume of 2,000 barrels a day has been struck 
on the Hancock ranch, two miles southwest of Hollywood. 
The well is the property of the Arcturus Oil Company, one 
of the companies of the Amalgamated. ft is located on the 
old Brea ranch, the property of Mme. Ida Hancock, who 
has leased the land to the oil company. The well had been 
sunk about 3,000 feet when the gusher was struck. 
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News Notes. 


WASHINGTON NEWS NOTES. 
(From our Special Correspondent.) 


POWER. 


Spokane, Wash.—Ten thousand horsepower will be de- 
veloped at the Inland Empire Railway Company’s new power 
plant at Nine Mile bridge, twelve miles north of Spokane. 
and it is announced by Jay P. Graves, president of the com- 
pany, that there will be facilities for increasing the capacity 
to 20,000 horsepower. The plant will cost $850,000. Sander- 
son & Porter, of New York, have been engaged as designing 
and constructing engineers, and William F. Zimmerman, a 
widely known mechanical and electrical engineer, has been 
engaged by the railway company to have direct supervision 
of the power development. Blasting work has begun, and it 
is expected to have the plant in operation in twelve months. 


Official announcement is made that the Pend d’Oreille 
Development Company, composed of Spokane capitalists, 
headed by David T. Ham, will invest between $1,000,000 and 
$1,500,000 in the development of 30,000 horsepower by har- 
nessing the Pend d’Oreille River near Metaline, Wash., 
eighty-five miles northeast of Spokane. Congress . his 
passed a bill permitting the company to dam the river for the 
purpose of developing power. Mr. Ham announces that 
within the next two years his company will spend between 
$500,000 and $750,cco on the Big Falls, two miles below 
Metaline. Power is to be transmitted to various towns in 
the Metaline country. Experts have reported to the coin- 
pany that more than 50,000 horsepower can be developed. 

Advices have been received in Spokane that plans are 
making for the construction of a mammoth power plant :n 
the Snake River at Ox Bow Bend, Baker County, Ore, souti. 
of Spokane, where Dominicus J. Wilson, of Boise, Idaho, has 
given notice of appropriation of 8,000 feet (cubic) per second 
of the flow of the river for that purpose. He has formed 
the Snake River Power Company, and intends to supply 
power for the Seven Devils, Sumpter, Greenhorn, and Elk- 
horn mining districts, also electrical power for the towns of 
Ontario, Weiser, Payette, Huntington, Sumpter, Baker City 
and settlements in Oregon and Idaho. 

J. H. Hollister, of Boise, Idaho, who is in Spokane, an- 
nounces that the General Electric Company, of which he is 
the head, has secured control of all the great power sites 
along the Snake River, except the one at Swan Falls, anil 
that it is the purpose of the combination to supply power to 
Salt Lake City and points in Utah and throughout the Snake 
River Valley. The sites are: American Falls, Twin Falls, 
Shoshone Falls, Auguer Falls, Upper Salmon Falls, Lower 
Salmon Falls, and the Malad Falls. J. H. Brady, of New 
York, is interested in the enterprise. 


Harnessing of the Chelan Falls, west of Spokane, for 
the purpose of generating electrical energy to operate a rail- 
way line between Spokane and Seattle is planned by Jay P. 
Graves, president of the Inland Empire Railway Company, 
and his associates. Options have been taken on lands, and 
franchises have been secured in various towns in the Big 
Bend country. The project involves an expenditure of 
$10,000,000. 


BRIDGES. 

Spokane, Wash.—W. F. Kyle, President of the People’s 
Gas Company, announces that Chicago capital has been 
interested in his organization, and that dollar gas will be 
sold in Spokane inside of twelve months. The company has 


secured a site on the north bank of the Spokane river, and 
will spend about $500,000 in equipping its plant and laying 
mains. 








Spokane, Wash.—McCreary & Willard, of Spokane, have 
been awarded a contract to build $250,000 worth of steel 
bridges for the Oregon Railway and Navigation Company. 


Thirty-two hundred tons of steel will be required. The 
figures follow: Steel bridge, 270 feet, across Hood River; 
steel bridge, 710 feet, across Sandy River; steel bridge, 420 
feet, across Umatilla River; steel bridge, 300 feet, at Pendle- 
ton, Ore.; steel bridge, 450 feet, across Des Chutes River; 
steel bridge, 175 feet, across Walla Walla River; steel bridge, 
100 feet, across Burnt River. It is announced that the struc- 
tural steel will be delivered by a San Francisco firm. Work 
is to begin at once. 


Chief Engineer Forsyth, of the Oregon Railway and 
Navigation Company, called to Spokane to make an estimate 
of the new bridges required in the city, figures the total 
expenditure will be between $350,000 and $400,000. City 
Commissioner Roy has prepared these estimates: Mission 
avenue bridge, $45,000; two bridges over the north and central 
channels at Howard street, $70,000; bridge over south channel 
at Howard street, $20,000; Havermale Island bridge, $20,000; 
bridge over Latah Creek, $20,000; Washington street bridge, 


$35,000. Viaducts at Washington and Division streets are 
estimated at $328,000, of which the city’s share will be 
$110,000. 


Henry M. Richards and residents in the western part of 
Spokane, have sent a petition to the city council for a 
$10,000 bridge across the Spokane River. The matter will be 
introduced at the next session of the council. 


McCreary & Willard of Spokane, have been awarded a 
contract to construct a 7o0-foot steel bridge across the 
Clearwater River at Lewiston, Idaho, for the Oregon, Wash- 
ington and Idaho Railway. Twelve hundred tons of steel 
will be used. Piers and abutments will cost $40,000, the 
superstructure costing $96,000. Erickson & Peterson of San 
Francisco, will furnish the structural material. Work will 
begin August 15th. 


Officers of the Wash‘ngton Water Power Company and 
of the city of Spokane will join in the expense of building a 
reinforced concrete bridge over the south channel of the 
Spokane river, the cost being estimated at $15,000. Work is 
to begin the latter part of August. 


The Idaho Gas Company has filed articles of incorpora- 
tion in Spokane county, naming $200,000 as its capital stock. 
Its place of business will be Lewiston, Ida., the incorpor- 
ators being Isaac W. Anderson, E. H. Gimper, C. H. Berry- 
man, Robert E. Allen and W. J. Thayer. It intends to manu- 
facture illuminating and fuel gas for distribution in Wash- 
ington and Idaho. 


LIGHT. 


Spokane, Wash.—The Spokane County Electric Company 
has been incorporated with a capital of $10,000. It will 
furnish electric light to a number of towns in the Palouse 
country, including Rockford, Fairfield and Latah. The 
Washington Water Power Company is backing the com- 
pany, the incorporators being D. L. Huntington and Harry 
L. Bleecker, of Spokane, and H. W. Collins, a banker of 
Rockford. 


Farmers living near Harrington, Wash., west of Spokane, 
have completed arrangements for lighting their ranch houses 
with electricity. They will also light their barns and stables, 
making them the most up-to-date in the Big Bend country. 


North Yakima, southwest of Spokane, is considering a 
proposition to install a lighting plant to be operated on the 
municipal ownership plan. It is to cost $50,000. 
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ELECTRICAL. 


Baker City, Or—The Eagle River Power Co. will begin 
construction work at once on the electric line from Sanger 
to this place, a distance of twenty-eight miles. 


Chiwaukum, Wash.—The Chiwaukum Power and Tunnel 
Co. will begin at once the construction of a power plant on 
the Chiwaukum river to develop 100,000 horsepower. 


Lewiston, Idaho.—The Western Union expects to have 
a direct wire between this city and Portland before the Lew- 
iston-Riparia branch of the Northern Pacific is completed. 


Portland, Or.—Bids are being received by the United 
Railways for the construction of the city lines included in 
the interurban projects; estimated cost, $750,000. 


Oregon City, Or—County Court granted a franchise to 


the Northwest Long Distance Telephone Co., of Portland, to 


erect and maintain a telephone service throughout the county. 


Portland, Or.—A substation is being built at Lents, on 
the Mount Scott line. : 





Seattle, Wash.—Council granted a franchise to the Seattle 
Electric Co. for a line on Spokane avenue. The line will 
be extended through West Seattle and on to Alki Point. Con- 
struction will begin at once. 


Spokane, Wash.—Improvements and additions to the ex- 
tent of $12,500 are under way by the Pacific States Telephone 
and Telegraph Co. A new underground system is also being 
planned. 


Seattle, Wash.—The transport Burnside will leave for 
Sitka, Alaska, shortly, to install a new duplex system. 


Salem, Or.—Eastern capitalists associated with Andrew 
Welch and the Willamette Valley Co., will construct a stand- 
ard gauge electric railroad from Salem to Stayton, a distance 
of twenty-eight miles. 

Springfield, Or—The Pacific States Tel. Co. will install 
an up-to-date system at this place. 


Seattle, Wash.—C. D. Hillman will apply to county com- 
missioners for a franchise for an electric line from Kent to 
Puyallup through Auburn, Pacific City and Sumner. 


Weiser, Idaho.—Work has commenced on the telephone 
line to extend from this place to Mann Creek, under the 
supervision of John Weltzheimer. 


Bellingham, Wash.—The Council granted the Whatcom 
County Ry. and Light Co. franchise rights on Garden, Six- 
teenth, Magnolia and Dock streets. 

Dawson, Alaska.—L. S. Robe, N. A. T. mining engineer, 
and Wilson & Stackpoole have applied for 60,000 inches of 
Twelve-mile river water, a mile from the Yukon, for the 
purpose of generating electricity for Alaska and Yukon ter- 
ritory. They promise to spend $100,000 this year. 

Bolster, Wash.—The Mad River Bluffton Mining Co., 
Olentanga and Copper Mining companies are considering the 
establishment of an electric light and power plant. 

St. Helens, Or—The St. Helens Mill and Power Co., 
A. H. Trego, president, has been incorporated to build a 
water power plant on Toutle river to develop 3,500 horse- 
power. 

Colfax, Wash—A. W. Meekling is installing electricity 
in his machine shop at the corner of Wall and Mill streets. 


Cottage Grove, Or.—It is reported that the Willamette 
Valley Co. will apply for an electric railway franchise. 


New Westminster, B. C—The British Columbia Electric 
Railway Co. will connect this place with Eburne and also ex- 
tend the line to Westminster Junction. 


Salem, Or.—Amended articles of incorporation increasing 
the capital stock from $200,000 to $600,000 have been filed by 
the Walla Walla Valley Traction Co. The company will 
at once commence the construction of an electric line from 
Walla Walla to Miton. 








Dawson, Y. T.—Dr. Alfred Thompson, of Ottawa, has 
undertaken the establishment of a wireless telegraph service 
between Atlin and Quesnel. The line will be 1,300 miles in 
length. 


La Grande, Or.—The Grande Ronde Electric Co. is en- 
gaged in extending a power line to May Park and Fruitdale 
for the purpose of supplying power for pumping plants and 
electric light service. 


Lewiston, Idaho.—Construction work is to be begun 
at once on the Lewiston & Southwestern Electric Railway. 


Seattle, Wash.—City Engineer Thompson and Assistant 
City Engineer Jeffrey have completed the plans for the 
municipal street railway system. 


Seattle, Wash—The Seattle-Boston Copper Co. has be- 
gun the construction of a railroad up Foss creek, a distance 
of six miles, and will connect with the aerial tramway 
from the Dutch Miller mine. The Company will install a 
power plant at the south terminal of the line. 


Seattle, Wash.—L. H. Griffith will file plans with the 
Council for a subway system to be twenty-six miles in 
length. 


Seattle, Wash—The Seattle Electric Co. has com- 
menced the extension of the Kinnear Park line, and will 
extend to Tenth avenue W. and Crockett street. 


Ashland, Or.—A telephone line to the Dead Indian 
country, twenty-five miles, and to Buck Lake, forty miles, 
will be built at once to be connected with the Ashland ex- 
change of the Sunset Company. 


Ellensburg.—The N. P. Ry is planning to establish an 
electric system at Stampede tunnel for the purpose of hand- 
ling trains. 


Dillon, Mont.—The Southern Montana Tel. Co. voted to 
make numerous-extensions in the Big Hole Basin. 

Plains, Mont.—M. R. Rutherford of Missoula has applied 
for an electric light franchise. 


Seattle, Wash.—Local contractors will be asked by the 
Seattle Electric Co. to bid on 9,000 feet of pile trestle across 
Spokane avenue for the proposed Alki Point electric line. 
Surveys are now being made for the extensions of the West 
Seattle line. 


Walla Walla, Wash.—A $12,000 shipment of copper wire 
has been received by the Northwestern Gas & Electric Co. 
for use in the construction of the Walla Walla-Milton elec- 
tric line. 


Klamath Falls, Or—County Judge J. B. Griffith granted 
a temporary injunction on application of the Klamath Canal 
Co., restraining the Klamath Development Co. from con- 
tinuing the work of laying tracks for a street railway on 
Main street, alleging that the franchise granted by the old 
City Council holding over after the adoption of the new 
charter for the city was invalid. The Klamath Canal Co. 
secured a new charter from the present City Council and 
seeks this injunction upon the ground that the rival street 
railway company is not possessed of a legal franchise. 


Moscow, Idaho.—A contract for grading the roadbed 
of the Spokane & Inland electric railroad from Palouse to 
Moscow has been let. It is to be eventually extended to 
Lewiston. 


Milton, Or—The Walla Walla-Milton interurban rail- 
way is to be ready for operation by November Ist. Material 
for construction is arriving at Walla Walla. 

Salem, Or.—Articles of incorporation have been filed in 
the Secretary of State’s office by the Portland & Seashore 
Railway Co., the principal object being to build a line to be 
operated by electric or other desirable motive power from 
Portland in a northerly and westerly direction to Warrenton. 
The capital stock is $10,000, in shares of $1 each, the incor- 
porators being T. T. Burkhart, John F. Shields and C. B. 
Aitchison of Portland. 
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FINANCIAL. 


Azusa, Cal——Bonds to the amount of $11,000 have been 
voted for the improvement of the city water system. Work 
of constructing the proposed reservoir and other additions 
to the water system will be gotten under way as soon as 
possible. 

San Francisco, Cal.—It is officially stated that the earn- 
ings of the United Railways of San Francisco thus far in 
August have averaged $17,000 per day, against $19,000 per 
day at the same time last year, despite the fact that some 
lines are undergoing reconstruction and are not yet in opera- 
tion. For the first seven months of 1906 the gross earnings 
of the United Railroads show a decrease of only $510,998. 
As it is, with gross earnings of $3,400,000 for seven months, 
it is estimated that the gross for the whole period will be 
over $6,000,000. The earnings for the month of July of this 
year were less than $2,000 per day below the gross earnings 
per day for July, 1905, the actual figures being $16,420 per 
day for last July and $18,367 for July, 1905. 

Santa Maria, Cal—An assessment of 2% cents per share 
has been levied on the capital stock of the Logan Oil Com- 
pany, payable immediately at this place, delinquent Septem- 
ber roth, sale day, October roth. 


INCORPORATIONS. 


San Francisco, Cal—The Pacific Electric and Manu- 
facturing Company has been incorporated with a capital stock 
of $25,000 by Walter Maddrill, W. J. Kenney, P. M. Downing, 
L. R. Jorgensen, Leo H. Susman. 


San Francisco, Cal—The Home Telephone Company, of 
California, has been incorporated with a capital stock of 
$20,000,000, $300,000 having been subscribed by Mark L. 
Gerstle, Wm. Thomas, J. E. Schoenfeld, W. H. Smith, Jr., 
T. S. Parkhurst, Jr. Thomas Gerstle and Frick & Beedy, 
attorneys. 

San Francisco, Cal—The Central Investment and Water 
Company has been incorporated with a capital stock of $500,- 
ooo by Charles Brier, F. C. Youngberg, G. W. Kline, G. D. 
Toy and M. B. Kellogg. 


San Francisco, Cal.—The Pacific Illuminating Company 
has been incorporated with a capital stock of $10,000 by A. 
F. Salomon, A. C. Wales, B. H. Jones, H. H. Daley and 
A. H. Elliott. The place of business will be San Francisco. 


San Francisco, Cal—The United Railroads of San Fran- 
cisco has filed amended articles of incorporation. 


Fresno, Cal.—The Chevus Oil Company has been incor- 
porated at this place with a capital stock of $200,000. 


Arroyo Grande.—Articles of incorporation have been 
filed by the La Grande Oil Company. This new company 
will hold under a one-tenth royalty lease over 5,000 acres 
of what is considered by oil men to be the best of prospective 
oil land in the Hausna and Oak Park oil districts. The in- 
corporators are: T. J. Brunett of this place, E. T. Bryant, 


F. D. Hall, T. B. Adam and H. L. Smith of Santa Maria. The 


Commercial Bank of San Luis is mentioned as depository. 


LIGHT AND POWER PLANTS. 


Baker City, Or.—D. J. Winslow, engineer and promoter 
of the Big Ox-Bow tunnel power plant scheme on Snake 
river, five miles from the Iron Dyke mine, has gone to 
Chicago on business connected with the scheme. He hopes 
to get work started this season. It is a $3,000,000 proposition. 


Buckley, Wash.—The Stone & Webster Co. is to build 
a dam across White river, three miles west of this place, rais- 
ing the water eighteen feet, and construct a canal several 
miles long to a point where a new generating plant is to be 
built. 


Work is now under way. 





Culdesac, Idaho.—Carman & Holbrook, flour millers, are 
installing a $25,000 electric lighting plant. 


Missoula, Mont.—Senator Clark has authorized the con- 
struction of the big power dam across the Missoula river, 
near Bonner, to the full height of twenty-eight feet. The 
power plant which will be installed at this point will be suf- 
ficient to furnish electricity equivalent to 5,000 horsepower, 
which will be sufficient to furnish electricity for the lighting 
system of Missoula and the proposed street railway line. It 
is stated by Manager Wetchy that it will be impossible to 
begin work on the street railway line before next spring on 
account of the delay in the completion of the dam and 
power house. 

Prosser, Wash.—The Prosser Electric Co. has been com- 
pelled to shut down its plant on account of difficulty in the 
water supply in the river. 

Palouse, Wash.—The Pine Creek Gas and Oil Co., re- 
cently organized at Rosalia, proposes to sink a well on the 
Moreland place and one on the West place adjoining town. 
Both wells will be sunk to a depth of 2,000 feet, if necessary, 
the cost being estimated at $10,000, or $5,000 for each well. 
The company proposes to purchase a drilling outfit. 

Tacoma, Wash.—The Council granted a franchise for a 
gas plant to Jos. P. Keane, of Wallace, Idaho. The city 
reserves right to purchase plant at any reasonable time. 


MINING. 


Burke, Idaho.—At a cost of $12,000 the Hecla Mining 
Co. is installing at its mine an ore sorting plant to increase 
the output of the mine. 

Bellingham, Wash.—The Alaska Drilling & Mining Co. 
has been incorporated with a capital of $100,000 by C. Roth, 
A. H. Miller and Samuel Altshuler. 

Portland, Or.—Supplementary articles of incorporation 
changing the name of the Watson Mining Co. to the Keat- 
ing Mining Co. were filed by R. J. Jennings, P. J. Jennings, 
Wm. T. Muir, A. Rowlands and David Goodsell. — 

Spokane, Wash.—A cyanide plant of 100 tons capacity 
is to be installed at the Sunnyside Mining Co.’s property on 
Thunder Mountain, Idaho, at a cost of $28,000. Jack Tre- 
week, manager. 

Pierce City, Idaho—R. C. Nichols and Dr. H. C. Reis- 
land have incorporated the Sunrise Mining & Milling Co., 
to operate the Fleetwood and Santiago properties. 

Spokane, Wash.—A new company known as the Green- 
water & Death Valley Copper Co., capital $3,000,000, has 
been organized to operate in the Funeral range, Death Val- 
ley district, Cal. 

Wardner, Idaho—An 80 horsepower boiler and engine 
has been ordered by the Federal Mining & Smelting Co. for 
its Douglas mine. 

Wallace, Idaho—The Hennessy-Burns Mining Co. has 
incorporated with $1,000,000 capital by Dennis Hennessy, 
John Burns and Joseph F. Whelan. 

Wallace, Idaho—The Bonanza King Mining Co. has in- 
corporated with $1,000,000 capital by Thomas R. Dunson, W. 
W. Ferrell, W. T. Sargent, Fred Shafer and A. W. Wayne 
to operate a group of claims in the St. Joe mining district. 
Also the Vienna Mining Co. has been incorporated with a 
capital of $1,000,000 to develop claims on Placer creek. 

Boise, Idaho—Machinery for the new mill at Emmet has 
arrived and will be set up at once. At the Osborne mine in 
the Horseshoe Bend district a new crushing plant is in opera- 
tion and a cyaniding equipment is on the way. 

Coeur d’Alene, Idaho—W. Lloyd Scott, president of the 
Mastodan-Coeur d’Alene Mining Co., intends to equip the 
company’s property with power drills and all necessary ma- 
chinery for rapid development. 








